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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a steering feeling of a 
driver excellent without unnecessarily deteriorating a follow-up 
performance of a motor with respect to a control command value 
determined in accordance with a rotating operation of a steering 
wheel. 

SOLUTION: A brushless motor 1 1 is controlled in accordance with 
a steering torque detected by a steering torque sensor 1 5. A 
sensitive region determination part 31 determines whether or not a 
running condition of a vehicle belongs to a sensitive region (a 
region in which the running condition is high speed running and in a 
low steering speed time, and a driver feels a steering feeling 
sensitively) based on a vehicle speed and a steering speed. Based 
on the determination result, a modification of a control mode of the 
brushless motor 1 1, such as, the change of a control gain, or the 
changing over of a presence or an absence of correction by a non- 
interacting control correction value or a pulsation torque 
correction value, is carried out. 
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[BMSS2] WB»#*il-e*<&*W w «*b' <!7 '-* 

[I*** 5] «raw**i:*tt2i£«*Lfc*Pi<o«lb 
■tzmWih*? WiEmz 4 5*1 IE©****!*-*- 5 1 
[00 0 1] 

mmwrz&ffiftsn wswrj, mst^ k*©» . 

10 0 0 2] 

3 2 9 7 9 9#^RtCl*£*VO>5 4 5l^ tMfc^ K 
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[0 0 0 3] 

ffcLfcfl* SRtbh^^icJ; oakjft^-f-y l^asJBflSL 
[0 0 0 4] 

y ^*Afffc*o <t 5 t Lfc«b'<*-*^T y ^ 

[0 0 0 5] IMBHW***-*-****^ *SW!<0*Mt 

[0 0 0 6] r<0^, Mill «WB0f3e«>**tt* * 

[0 0 0 7] mjlEOct 3 KAMI Lfe**W^*3V^"C»i, 
^0 «3e#«*OWflllP«««#*«>ffffl^«t5, 
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miss) 0 iemMi^ttCBf £ owci s * v 1:1 ,4M 
10 0 0 8] *fc, swawwttWSJK^aK-t 5 * 1 ** 

[0 0 0 9] *fc, fMEIWWMl*****^***** 
(Httoiofliim MWWIW' Wfi 

hyu^*E«t**-C«»*-* ***** r fc ,C * 



[0011] 

[ooi2] rowKr-^ry v^eit, m» 
i it, wrt^ bw i 2 ©BiM*fiM=: £ a«r*wi»«e«- 

{C * ^ b 5/ K 1 3 CT»CT«« S *LfciMWll MC 
-y-l 5 { ± S.^ttl4(c^ffli-5^h^^^ffi^^ ra 

_ # x ! (c(±< h*-^ i iro®^^ta-r5fcfe» 

r*fe;h/CV**. ISWKfi*^*! 6tt. ^V^t^ 

20 i icD[n]^»©e(ci£;CT J c/2-fottfflrom' , <eS2 
[0013] i ironHB**H»H-afc 

£#T b 2K I L*fHMB 2 2 fttfftft 

30 ot«'>t5T->^ b b/u* ^u^n-aESc 

2 2 ft, *f)IE*)Sv fc#»C««i-*H»f-»««* 9 

ieMi 4coiHie^*i-rssst*(-*i-^ LfcKU h^«r 
w-ji-ra. ^»SR2 3i±, wim^^^b 

[0014] m^matft^sp 2 4 (4. mifas^ T 

ro*A8i^*M^ 0 tUi-ISHEKJK t IW« UfcEHEffiW*^ 

5„ /<yf!)lff«A*^- ,< y7 -y«ffi 

50 [0 0 IS] S(lfB«iE$tufcd$i! I S.tJ ! q«^««£ I d 
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*, I q*lt?sSI?pB 2 5 , 2 6 K{ftS&3*t, JMS8&2 5 , 
2 611 dtt&tf qSMf^mSUd*, Iq+^fedWRtf 
q «btttt)«iKld, lqttHfix«»tSiiCt!>« 
#<£AId, A*Iq«:H-*L-C. tt«t*#*lfP« (PI* 
««) 2 7, 2 8IC«^i-So it«a»»J»»2 7, 2 
8 tt. «HtAm. A IqtrJHWfcTfSfcl. 20>gl» 
roHtf^iO, dttRtfqtttfcttimflnd, Iq^dttS 

tSJt^mffiVd*, vq*^r-tn ; entf-#i"5o 

[0016] 70 
[&l] Vd*= — Kp- A Id + Ki-J A Id dt 
[0 0 17] 

[US 2] Vq*=-Kp- A I q+Ki • J A I q dt 
[0 0 1 8] (ftffiScl, 2 4 , »#.$CKp, Kitt, flMBk* 
£.35 3 2 ri^M:^^*^^ 2 7,2 8 t^i\?tim& 
ot?, «ft«WN£n 3 l o«*tt*»c*CX 

aw* roj t^rbfiv^fB*, -rtnt>*>mte&i>mi(t7 4 

-C«>6. r<o«S^**U^3 l»4, 0 21^*5^ 
■raw***-*-**-*** wy^. x 

U-l 7A^»*iSvS.O ! m56-rs^7> /l '^ ;E: ~ ;? 1 1 
U**-;? 1 KiSB^yhVH 2fc®S!bT|SI(Ei-5 

[0 0 19] #»5§^«C3 2(4, #SfcKp£ LTHftS 
2ofltKpO, Kp1 (KpO>Kp1) SrffitebTV^fctt 
C, «»KifcL-C**5 2o«KiO, KM (KiO>Ki 
1) SrtaieUT*3«5, i««SS5 3li:±9*B» 

jfetf 5 i«ssnfc»#eB. % 

$CKp, KitUTKpl, Kil 2 7, 2 

-g-(C(4, ffiftKp, KitLTKpO, KiOSrJfc««»«l#P 
g&2 7, 2 S^tl^tlW^-t^o 4 
[0 0 2 0] dtt&tfq*MB^*EVd*. Vq*(4, *T 
*WJ#lH«iE«[SHMB3 3aOS*#»3 4. 3 5Cit), 
dttfttfq*MtiE»««EVd*\ Vq*'(CfflIE$ix-C2 

ta/3Sffi«**»3 6twi&sixs. h^wmpHje 

«MIS&3 3f4, dttSt^qtt^ttim^Id, Iq&tflSl 
*, Vq*<75fc*<75#T^J^^ito.>-La- I q. -»• 

Ua+La- id) a. Suta^^*^ 

3 4, 3 5tt, dttSffqiJWtffVd*. Vq**»fe# 




#112 00 1- 1 8 8 2 2 



(5 

^#Si]®iffiiEfia>-La- Iq, -o>- Ua+La- ld)£r^r 

Vd*' = Vd*-a>- La- I q, Vq*' = Vq*+ <o ■ (<f>a+ La 
■ I d) SrJIIiJ LT, 2 «/ 3 tBMS^^W 3 6 CUfc^-f 

[0 0 2 1] 2tB/3fi3@S*H^#ia3 6(4, d$4S?^q 
*MtiEal*«EVd•• , Vq*'«r3fc»<fr*ffiVu*. Vv 
*, vwlcSClftL-C, |HUC»Lfc3«iB^«ffiVu*. Vv 
*, v»*S:PWM*ffi»£«3 7K«»e-*-5. PWM« 
Ef§£gB3 7f4, 3telf^mi£Vu*, Vv*, vw*(cMt& 

UfcPWMlW««ffi«-W). VU, IUH^-#Bi3 

mffiff-§-uu, vu, wui^*fi£;Lfc3ts»®{Kmffi«f-v 

u, W, Vw£3S£L-C, WB*«E«*Vu, Vv, Vw 

H^etuW^-T'S. 3ffi.©B.«ffi«EK»5^»2o^»4« 
gtyf4 1, 4 2aS&l*e>*V, «-m*-fe^4 1, 4 
214, ^? i/V^*-* 1 1 3 floBtt* I 

u, iv, iwcD9*><75 2ooBlK^;i5itlu, iwSr&ffiL 

wffi«s^«i^4 3jcn, stsas4 4 icTBfjie^ttiSi^ffl; 
ssiu, iwtcs^v^rm-^^nfciij^m^i vfc«*&$ 

*VCV>5. 3«/2«aS«*i*»4 3r±, mbC3tB 
^Wa^miSS I u. iv, ivy*2t@Wd$4S.O ? q^tti 

mate id, iqi-^-TSo 

[0 0 2 2] HMtefl-fc^iM 6*»b»2tB^^ 

! i (ijSftSlHl^COH^^^am^ 

4 6 (C*^-r5„ ^iiS^mSB4 6 (4, it« e &t»# 
L, ^(c4 >9[Hl^roA*'^^^^^ 1 -' c, ' >;5 ' b<7:)i: 

(4-^^y ytrmmRximtskft-t^-ri e^mm^t 

[0 0 2 3] JiSMIl««>mft«»lfi«tt» 1 

4, 16, 17, 41, 4 2RIMWW0B3 8* 

-Ct<tv^ 5 , *^JS^fll(-*5<'>X(4^'('^n = >t"r 1 - 
hrtO«-gB2 1~2 8, 31~3 7, 4 3-4 614, rf 

5. L^oT,#l*^tl4, 16, 17, 4 1, 

w 4 2frb<n®mm^it. m-zw^v/y^-h w 
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[0 0 2 4] }£tc, ±E^)J:5»-«*^*0**»* 
EMbtlMP-rSfc, ci^lelfttftfm*^ o y Kl 3 ices 

Six-craoy ki 3w*»*[pi^ftia?)iiw j »ffi 

[0 0 2 5] -o««M»««^J:5^-*«»i-*3^ 
JM"* fettle ^lS^2 4^r^h/^ 

»*««Id* f Iq*^t^o ^tt, ^»§i52 5, 
26, 2 7, 2 8, 2fi/3«««*» 20 

|$3 6, PWM«ES^»3 7»W^-^lHlB3 8 
^««tyt4 1, 4 2. 3*S/2»B«fflfc»4 3 

qtt«ffi««tld, IqSrffi^T, ffiftttttffild, I qtf 
r>^^n^wr* (fiM* h/i^ t*# 

H-»ffl5 3 3&tfSlg!a$3 4, 3 5li, d , qttW^* 30 
7, 2 S^^^dttRt^qWlffi^WffiVd*, Vq*^rffijE 

[0 0 2 6] r<z>J;5ftf— ^MWP* it««»*JI»« 

2 7, 2 8(4, 2 6^b<Z>|g»fiA Id, 

A I qRtf«»#£«5 3 2 ^?>(30««Kp, Ki&ffl^fc 
±B*1, 2 60Si»<7)^tcJ:'9, Jf^mEEVd*, Vq* 

Lfc^o-r, «»3S*«3 2aMWB«*K*JJB£fr5« 

ifrKp, Ki SrJt 2 7, 2 8(cMt6o - 

Kp1, Ki1ds«»Kp, Kit UT-t^lxflW&Six, * 

iOftSflMRKp, Kitb-C««eSix5. wixboflEKpl, 
Kil, KpO, KiOtt, Kp0>Kp1&tfKi0>Ki1<O#§S 

[0 0 2 7] bfc^oT. *p<D*trttffia s *JS1S#K. 
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W^St^^^l^^^^ 1 1 ICJiSTv'* h h 

[0 0 2 8] #*5, ±EfB1jHl£«»^*3V^"Ctt, ?V 
cDj; 3«S«±o«««:*ij3ti-Sct5^b-C, 

wMmvj mm&>±izw t) s «t 5 ^ u r t «t 

v\, 0 2^^^i-<t.5t-WElB^«*fi^ 

[0029] b . fg 2 mmmm 

-TSt. H3ttH*2*«»«i:«5ti^!7^f7 

[0 0 3 0] r«5!B2*lfc»»fc*V^-Ctt, ±B»1* 
*»«|c»t5«»»fe»3 2*r»l»UT, «S?«tf*U 
*»3 l ^J:««*llf»«r#T»IBfP*liE«M-»»3 3 
(cS<J;9tatv>^ *^»fM «l*tjEtt fUMG 3 3 
14, «S**Hje«3 lfcJSW***!-***'^ d 
(*&t/ql»«<0*Tj*M«!*|jEfio>-La- iq, - a> ■ U 
a+La-Id)^«MiW2 7, 2 8^^d#R 

5o 4*5. WJfMJW2 7, 2 8lC*5# 

Sdttlt/qttS^SffVd*. Vq*<7)ftJSt-:fctt£#^ 
Kp, Kii4, ^£*fckft*:5e8rC*>So 
[0 0 3 1] ftticffttcte, *M<o*tT«1B^«l6««*- 
JPi-S»^{-^, ^^JIWtfiiEfitfWW 3 3(cj:^d 
Wqiffl^PWSMwLa-Iq, -o>-U 
a+La- Id)<z>«-»«:*JtU-C, «nB2o«)#T«W«l 
MiEil^ roj , roj \cWt7£1"Z> 0 rtt^<t<9, 2*b 

/ 3 ffim«^«l«i5 3 6 £ tL5 d 1*^:^ q #*IE^ 

^mrnvd*' , Vq*' tt, dttat/q(ft*B*«EEVd*, V 

[0 0 3 2] 

[^3] Vd*' =Vd*=-Kp- A Id + Ki- J A Id dt 
[0 0 3 3] 

[*C4 I VqV = Vq*=-Kp- A I q+Ki • J A I q dt 
[0 0 3 4] — *ilS«>3feff!RlB3ft s iBJ6««^*** 
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q ttffl<o*T-UMW#P«riE«t» ■ La- I a. -a>-Ua+La 
27, 2 8 d m&xf q f41t^«ffi Vd 

ffisaimsp 3 6 $ n s a q <w*iEiir£«E 

Vd*\ Vq*'tt, TIEiicS. 6CJ;9«*ftfct>«>fc* 

So 

[0 0 3 5] 
[?£5] 

Vd*' =Vd*— <o • La- I q 
= -Kp-A Id+Ki - J A Id dt-a>-La- Iq 

[0 0 3 6] 
MK6] 

Vq*' = Vq*+co • (<f>a+ La- I d) 
= -Kp-A Iq+Ki- I A I q dt+ a> ■ Ua+ La- I d) 

[0 0 3 7] :©t5C, -<DW,2mmWM\'^< 
^«M|jE«<»-La-lq. - <o ■ Ua + La- I d) 

T^ftHWWlEitto-La- Id, -io-Ua+La- Id)£^ 
[0 0 3 8] m«*fl f °J 

roj is«ftf»faBrt-**^®a*t* 9 ' 

L--C*ft <b*,S£ii££" t** ftlMI*^tf»*««* 
5 #T#«»*BEtto»-La- Iq, -co-(<J»a+ 

La - ld)otmc^>-cri^9VU^*-^l i»^a 

#T#*J«ftiE*a>-La 
. Iq -a,.<*a+La-Id)^SLi:*9; ^T#*J^ 
*]£««, -La- I q.' - o> -(*a+ La- Id) SrHrir dttiS: 
tM$dl«IE*I^ffiVd*\ Vq*'^/>^^^®- L 

[0039] *»g*> r©i2i*§ffiian«, * 
rukf£jsksb Lfc^*7 * - y xf<Dmt*mm-z 

#5 r<D#^-lc(4, #=F»««i*E«»-La 

• iq° -a.-(#a+La-I<DCSI»L.fc*»i9«^*»=* 
SOT. -i«»t?#«. *M® 

#T**J»»iE«[o)-La- Iq, -»-(*a+La- I d) «r 

o=q«iii^®ffivd*, vq*) icfchrs^?-^**-* 



1 1 roil : i£t££k£Ft-"C*£ 2>» 

100401 /^ ±B»2*il»«K*v^r*. it« 

3tf>$IJ«52 7, 2 8(C*5(t5Ja^i^Jffl^^ 5 ^ K 

t{)iv >„ -mm*. 3 

2 8 J; 5 tc-ftui 

/o ioo4i] c. $3 mmteM 

*^CD^3*li«^^"'^ia B&fflV '' C ^ 
tfii. @4l^m3«ff^#5«»^ 7 -^ 7 ' 7 

[0 0 4 2] ro^3 3!16^IS«-*3V>-C»i, ±KJBi* 
ttti-JFflM 7 writ e>^r*39 , wtt»»4 7 o«s« 

^J^gB 3 1 fc±*fl«**KJ»C-rMli h^*E« 

1 qr CWlM&hA'*^* 1 ^*** 54 
8 Ktt* $ ft, Nft*« 4 8 tt*B^««KfcSS» 2 4A'b 

ItSCifctN (MB*** I q*4r«HE LT *W« 2 

2 8fc*m*dlttRtfq*»4MWEVd*, Vq*«>ft*fc 
[0 0 4 3lil h^^*|jE«ltJ|[»4 7 (4. SMBFJfc 

fg/ 2 tlffilS3E&t6 4 3 ^bro q W^tUmSE I qfeA^ 

30 Si"*. *pi©*fT«Mal« s *S«l«fc*^'^'''* 
v ^ictt, Mtt b HHEtf I qr & r 0 j fcRfc-f 

[0 0 4 4] 

[&7] Iqr = Kro-Fo(6)/Kt + Kr1-FKe) - iq 
/Kt-Kro-Kr1-Fo(6)-Fl(e)/Kt 2 
[0 0 4 5] (WE»7 to h^fl»Kt»W»» b'"' 

[0 0 4 6] r©)llRt(Jh^^*«3EIIIqr«C0V^fSW- 

iq*S roj ©«*Ki8«t**» ( = 
i?) Kro-Fo(6)i:, qtt«SEIq«--fc5^ (y -y^ 
; ^;^) Kr1-Fl(8)- Iqt*>b*S. 
^Kro-Fo(e), Krl-Fl(e)- IqSrfflv>5t, 1Mb b 
>vi> AT(e)(4TIE*8<DJ; 
50 [004 7] 
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[^8] AT(0)=Kro-Fo(0)+Kr1-Fl(0)- Iq 
[004 81 if, =i*^^h^^Kro-Fo(6)lC#"f 

^Kro-Fo(0 )Srl»*t*# So 
[0 0 4 9] 

[*9] T(0)=Kt- Iq+Kro-Fo(0) 
[0 0 5 0] 

[$10] lqo(0)= Iq-Kro-Fo(0)/Kt i 
[0 0 5 1] y y ://uWWKr1-Fl(0)- I q£ 

»4t5-^*^S. ffl*hA^T(e)W: 

-c% «ae i qotf>ftfc> d i-riem i 2 -o^i-ma i qi fc^ 

[0 0 5 2] 

T(0)=Kt- Iqo(0)+Kr1-FK0)' lqo(0) 
= Kt-Iqo(0)- {1+Kr1-Fl(0)/Kt} 

[0 0 5 3] 

[S12] 

Iq1(0)=lqo(0)/ Il+Kr1-Fl(e)/Kt) 
*?lqo(0)- {1 -Kr1-Fl(0)/Kt} 

[0 0 5 4] -ett, H^Sfcl 2 tCiifJfSfC 1 Ofc:«fc*>^ 
Sfbfc I qo( 0 ) SrfCA-Ttttf , TSB* 1 3 

[0 0 5 5] 

[mi 3] Iq1(0)= Iq-Kro-Fo(0)/Kt-Kr1- 
F1(0)- Iq/Kt + Kro-Kr1-Fo(0)-Fl(0)/Kt 2 
[0 0 5 6] LfctfoT, »^««lq*Sr«iEi-5^:«> 

«jE«iqrdS*^n6 0 4*3, r 0»» h/u*#BE*: I 
[0 0 5 7] *cott** r<DJB3St«»«lJiJ:ntf. * 

»3E«[lqr**»+*^HK* s *<* s - ^ 4 

S^tCii, ARM h/i^«IE<I I qr<0^j?Ofc£c7)B#p H 1£r 
«jft-C#, »«W^T* «t<£«8ltld*, iq*) l-S* 

[0 0 5 8] 4*5, r<75jB3Hlfi^1IBt-*3V^-Ct>. ±IB 
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Ml 2 4: Hs««»«tP»2 7, 2 

ds«rt?«*^*'rs*fri:, *ft»*«>»#i:"^ MIS 
flMRKp, Ki£JI#^6cfc5l-LTt>J;V\, r*>«te 

[0 0 5 9] *fc, ro)f3*tefiM^tft, #^ 

[0 0 6 0] d . g§ 4 MM^M 

t 5 o ro*4«»»r*±Blll33(tlfc»ll^««IW« 
[0 0 6 1] r<£>»£\ BR«ib^^*|jE«[tHWB4 7 

r±, 3 ncisws**i:*ai*a)fc»c 

«lol *5Bf5e^«/J-«[ « a± ( I » I ^ « ) 

[0 0 6 2] 
30 [iCl4] I qr = - a -sign(co) 

[0 0 6 3]fc«U ttCftl 4\Z.m^X. attiE^S 
*-e*>?K signUm, A3*Ka)*SjE«>fc# r+ij fc 
4 9, A^i:^ r ~U ^45BI»-Cfc5o *S 

XAa>0f&*ttf[ I co I #JJtS<b»'MI e ( I co I < 
£ ) Xhti&. IR»h^^«jE«[Iqrtt ^Oj 
H6o ^iSSco^«fe^«l co I roj j&«<D 

/hSft«^4*fc#^tt* ^it^co^ roj «r*^t-« 

[0 0 6 4] *II|©«¥tt«^«l6**^«^^ 
[0 0 6 5] Lfc^oT, r^*4^Jfi?»ttt-*5V^ 

«*3£«2 4^btti*$tt^»*«*lq*^ «3*«4 
8lcTIq*-lqr (= I q*+ a -sign(co)) (cffilE^nT 

50 otil a-8lgn(»)-c«jE«:Jia*rv^^ rcoMiE 
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1 1 zmm-rw?* mm h** 4 1 

*, Iq*) |cSt5^->^t-?H w ^ KS 
[0 0 6 6] rO*4*lt»»C*SV^t>. ±HE 



M2 0 0 1-1 8 8 2 2 



[0 2] mi&mmk**&*«>****9i-r 
[H3] 2 SHteefflH-fta^ft^ 7 -^ 7 " 

[ i4 ] #»9i0>*3. 4«Hff;«S«K!'- 
[:ft-S§-<Oiftgi§] 

jMth^t^. le-BMtyt. 17-*** 

2 4 2 7, 2 8-Jfc«*»*J 

ffffi (PlS?J»SB) » 3 1 -JttWWtfWttk 3 2-# 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 
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□ GRAY SCALE DOCUMENTS 
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□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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As rescanning these documents will not correct the image 
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the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 



